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Figure 1. Location of the study area and hydrometric stations in the Dez river basin.

1- Trend-Free Pre-Whitening (TFPW)
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Table 1. The values of the trend slope based on Theil-Sen approach (TSA) for the annual and seasonal

streamflow data series of the North area of Dez River.
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Table 2. The values of Z statistics based on trend-free pre-whitening (TFPW) approach for the annual

and seasonal discharge data series of the North area of Dez River.
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Figure 4. The box plot of the trend slope for the mean monthly discharge data in the northern stations of

the Dez River Basin.
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Abstract

Background and Objectives: Water resource management and proper utilization of rivers
required to the correct estimation of streamflow of rivers. To achieve this goal, the correct
estimation of streamflow is the most important issue. But one of main problem which human is
facing to it is climate changing and its related problems such as changing of streamflow of
rivers. Although the causes of changing or no changing of the weather status is still not fully
understood, but the debate about climate changing is and will be of interest to many researchers.
Streamflow as an important parameter in hydrology and water resources interact with climatic
factors. Therefore, changes in climate factors could be effective on river discharge. Hence,
study of streamflow changing over time indicates the effects of changing or lack of changing in
a study area. The aim of this study was to investigate and analyze the trends of streamflow
changing of the North Rivers of the Dez watershed using the modified Mann-Kendall method.
Materials and Methods: The study area located at 48° 23" 33" to 49° 54" 27" longitude and
32° 54 44" to 34° 08 07" latitude. With respect to the importance of Dez River in the Lorestan
area, in this study the trend changing of streamflow of hydrometric stations of the North Rivers
of the Dez watershed at the three scale namely, monthly, seasonally and annually were
investigated using the Trend-Free Pre-Whitening Mann-Kendall (TFPW-MK). The used data
includes discharge data of 14 hydrometric stations in the period of 40 years (1969-2009). In this
study, the slope of the linear trend of data estimated using the Theil-Sen approach (TSA) and
then using trend-free pre-whitening (TFPW) approach the effect of coefficient of self-
correlation of data was eliminated. Finally the trend changing of streamflow was examined
using Man-Kendall.

Results: The results showed that the decreasing trend rates of more than 70 percent of the
stations on annual basis are significant at 5% level. On seasonal basis the maximum and
minimum negative changes related to spring and winter seasons and the negative trend
discharge of 10 stations were significant at the level of 10%. On monthly basis the most
negative trend related to April month, as in this season the negative trends of § stations were
significant at 10% level. The lowest negative changes are related to the October and February,
as in this month, the negative trends of only 3 stations were significant at the 10% level.
Conclusion: The trend of stramflow of North watershed of Dez River investigated with TFPW-
MK procedure. The results of this study showed that the monthly and annual streamflow of
most hydrometric stations have decreasing trend. Most likely, the main reason for decreasing of
the streamflow of rivers is related to reducing of discharge of springs and also uncontrolled
exploitation of groundwater resources in recent years. So the proper management of water
resources and especially prevent indiscriminate harvesting of groundwater in the region is
essential.

Keywords: Autocorrelation, Mann-Kendall, Stream flow, Trend, Dez Rivers
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